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WINGED DIGGING TOOTH 

RELATED APPLICATIONS 

This application claims the bene?t of provisional Appli 
cation Ser. No. 60/501,381, ?led Sep. 9, 2003. 

FIELD OF THE INVENTION 

The present invention generally relates to ground engag 
ing implements and, more particularly, to a digging tooth 
adapted to be secured to and project forWard from a leading 
or forWard edge of a bucket or the like. 

SUMMARY OF THE INVENTION 

Buckets of varying siZes and shapes are commonly 
arranged in operable combination With backhoes, front load 
ers, excavators and related earthWorking equipment. Most 
buckets include areas, i.e., the leading bucket edge, bucket 
side Walls, etc., Which are exposed and, thus, are highly 
susceptible to Wear, especially When the bucket is used in 
abrasive and rocky environments. In many bucket designs, 
a one-piece, transversely elongated base edge or lip is 
Welded to other bucket Walls and serves as a leading edge for 
the bucket. The bucket edge is frequently provided With a 
sharpened or beveled design to enhance ground penetration 
capability for the bucket. As Will be appreciated, in highly 
compacted soil conditions and/or rocky terrain, a signi?cant 
force is required to alloW the bucket edge to penetrate such 
ground conditions. 

To further enhance ground penetration With the leading 
edge of the bucket, a series of laterally spaced digging teeth 
are knoWn to be arranged across and extend forWard from 
the bucket edge. Each digging tooth has a transverse edge at 
a forWard or front end thereof for fracturing the ground in 
advance of and, thus, promoting penetration by the remain 
der of the digging tooth and, ultimately, by the bucket edge. 
As Will be appreciated, having the digging tooth fracture the 
ground in advance of the bucket edge furthermore facilitates 
gathering of ground material into the bucket. 
Some digging teeth are of one-piece or unitary construc 

tion and design. A rear portion of a one-piece digging tooth 
is typically con?gured for attachment, as by Welding, to the 
bucket edge or lip, While the remaining portion of the 
digging tooth is con?gured to extend forWard from the 
bucket edge to fracture the ground in advance of the bucket 
edge penetrating the ground. 
Avast preponderance of ground engaging teeth, hoWever, 

are designed as tWo-part systems. A conventional tWo-part 
digging tooth system or assembly includes a digging/ ground 
engaging tooth and an adapter arranged in operable combi 
nation With each other. The adapter includes a base or 
mounting portion and a nose portion projecting forWard 
from the bucket edge and to Which the digging tooth is 
releasably attached. In many applications, the base of the 
adapter is secured, as by Welding to the leading edge of the 
bucket. In some designs, another Wear component, in the 
form of a cap, is provided rearWardly of the digging tooth for 
adding Wear protection to the adapter. 

Regardless of the particular design of the digging tooth, 
be it of one -piece design or con?gured as a tWo-part system 
or assembly, Wear and deterioration of the leading bucket 
edge is a very serious concern. The leading or cutting edge 
of the bucket is typically quite hard to protect against 
impacts, Wear, and undue stress associated With typical 
excavating operations, While protection of the leading or 
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2 
cutting bucket edge remains of paramount importance. 
While lengthWise portions of the bucket edge are protected 
by the mounting portion of either design of the digging 
tooth, those portions of the bucket edge spanning the dis 
tance betWeen adjacent laterally spaced digging teeth remain 
exposed to the same harsh and Wearing environment as the 
digging teeth. Unfortunately, the front cutting edge of the 
digging tooth provides only a limited ground fracturing Zone 
in advance of the bucket cutting edge. As such, knoWn 
digging tooth designs have limited affects on the compacted 
ground material passing betWeen adjacent digging teeth. 
Due to the onerous economic penalties associated With 
replacing the bucket cutting edge and related hardWare 
replacement, some companies add a costly carbide hardfac 
ing process to extend the life of those portions of the bucket 
edge betWeen laterally adjacent digging teeth. Such carbide 
hardfacing applications, hoWever, often exceed the cost of a 
neW bucket edge. 

The components of tWo-part digging tooth systems are 
typically maintained in operable combination relative to 
each other by various types of retaining devices. The major 
ity of knoWn retaining devices are either of a ?ex-pin type 
or a pin and retainer type. Hundreds of thousands of older 
backhoes use a Well knoWn ?ex-pin retainer for maintaining 
a tooth and adapter in operable combination With each other. 
Pin and retainer systems are also used on tens of thousands 
of older ground engaging implements and machines for 
maintaining a digging tooth and adapter in operable com 
bination relative to each other. As ergonomics play more of 
a part in digging tooth designs, vertically and even diago 
nally disposed retainer devices and designs have also 
become increasingly more popular due to their convenient 
access. 

Compatibility betWeen component parts of the tWo-part 
digging tooth system is also an important concern. Because 
of the immense quantity of existing implements, the pres 
ence and location of certain design features on knoWn 
tWo-part digging tooth systems requires consideration When 
contemplating changes to either component of the digging 
system. That is, When design changes are considered for 
either component of a tWo-part digging tooth assembly, the 
ancillary affects such changes can have on existing bucket 
designs should also be carefully considered. To reduce costs 
to the end user, most changes to either component of the 
tWo-part digging tooth system should be compatible With 
equipment already in the ?eld. In this regard, lost production 
and costly Welding and replacement repairs continue to 
plague the industry. For example, When a digging tooth is 
changed Without considering the affects such change can 
have on the adapter, even a simple change to a digging tooth 
may further require cutting of the existing adapter from the 
bucket base edge folloWed by Welding of a neW adapter to 
the bucket base edge to accommodate such change to the 
tooth. In the interim, the bucket and machine remain out of 
service for the duration of the retro?tting process. Wear of 
a bucket cutting edge also requires extensive and time 
consuming repairs. Besides considerable time being spent 
on cutting the blade edge from the remainder of the bucket, 
replacing a Worn blade edge often requires the additional 
step of replacing all the adapters thereon. Of course, replac 
ing the adapters requires further efforts to attach all neW 
adapters to the neW blade edge. Replacing both the blade 
edge, and especially a beveled blade edge, and the adapters 
are both costly and time consuming. 

Thus, there is a need and continuing desire for a digging 
tooth Which is designed to offer enhanced Wear protection to 
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Wear components disposed rearWardly thereof While main 
taining compatibility With existing digging tooth systems. 

SUMMARY OF THE INVENTION 

In vieW of the above, and in accordance With one aspect 
there is provided a digging tooth adapted to extend forWard 
from a digging implement having a transversely extending 
edge. The digging tooth de?nes a longitudinal centerline and 
has a forward end portion, With a cutting edge extending 
thereacross, and a rear end portion con?gured for attachment 
to the edge of the implement. The digging tooth further 
includes upper and loWer angularly diverging surfaces hav 
ing opposed side surfaces therebetWeen. The digging tooth 
further includes a Wing projecting laterally outWardly from 
each side surface on the tooth. Each Wing is preferably 
formed integral With the remainder of the tooth and has 
upper and loWer planar surfaces each extending in a direc 
tion generally paralleling the cutting edge across the forWard 
end portion of the tooth. The upper surface of each Wing is 
disposed betWeen the upper and loWer surfaces of the tooth 
and in other than planar relationship relative to the upper 
surface of the digging tooth. In one form, the loWer surface 
of each Wine is disposed in betWeen the upper and loWer 
surfaces of the tooth and in other than planar relationship 
With the loWer surface of the digging tooth. Moreover, each 
Wing has a laterally Widened rear portion, a laterally nar 
roWed forWard portion, and an outer edge extending ther 
ebetWeen for providing the tooth With a progressively Wid 
ening ground fracturing Zone Whereby adding signi?cant 
Wear protection for the edge of the implement. 

In a preferred embodiment, the rear end portion of the 
digging tooth is provided With a blind cavity for receiving 
and accommodating a lengthWise section of a nose portion 
of an adapter extending from the bucket edge or lip. In a 
most preferred form, the blind cavity at the rear end portion 
of the tooth has a generally rhombus-like con?guration for 
a major lengthWise portion thereof. In one form, the laterally 
Widened portion of each Wing extends outWard and forWard 
from the rearWard portion of the tooth. 

In that form of the digging tooth having a blind cavity 
de?ned at the rear end portion thereof, the digging tooth 
further de?nes a bore opening to the blind cavity for 
accommodating at least a portion of a retaining apparatus 
used to releasably secure the tooth and adapter in operable 
combination relative to each other. Preferably, one of the 
upper and loWer generally planar surfaces on each Wing of 
the tooth further de?nes an open groove or channel arranged 
in general alignment relative to each other and relative to an 
axis of the bore de?ned by the tooth. The open channel on 
the planar surface of each Wing serves to both accommodate 
and align a pin of the retaining apparatus With the bore 
de?ned by the tooth. 
Many operators prefer to use a ?ex-pin retainer as the 

retaining apparatus of choice for holding the digging tooth 
and adapter in operable combination relative to each other. 
In this regard, and in a preferred embodiment, an area, 
arranged in proximate relation relative to the bore de?ned by 
the tooth, is con?gured to impart compression to a conven 
tional ?ex-pin retaining apparatus as the ?ex-pin is inserted 
into a position to maintain the tooth and adapter in operable 
combination relative to each other. 

In another embodiment, an area, arranged in proximate 
relation relative to the bore on the digging tooth, is con?g 
ured to inhibit inadvertent axial shifting of the retaining 
apparatus relative to the adapter or tooth. In still another 
form, each Wing extends laterally outWard from an area on 
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4 
opposed side surfaces of the tooth proximately midWay 
betWeen the upper and loWer surfaces of the digging tooth. 
In this embodiment, and When combined With providing an 
open top channel in the pin receiving area on each tooth, the 
upper generally planar surface of each Wing on the tooth is 
con?gured to protect ends of the retaining apparatus extend 
ing beyond opposed sides of the digging tooth. To enhance 
the ability of the digging tooth to slice through and fracture 
the ground, an elongated outer edge portion on each Wing is 
con?gured With a cutting edge. 

According to another aspect, there is provided an elon 
gated digging tooth adapted to extend forWard from a 
digging implement having a transversely extending edge. 
The digging tooth de?nes a central axis and has a forWard 
end portion, With a transverse cutting edge, and a rear end 
portion con?gured for attachment to the transversely extend 
ing edge of the implement. The digging tooth further 
includes upper and loWer angularly diverging surfaces hav 
ing opposed side surfaces therebetWeen. The digging tooth 
further includes Wing structure projecting generally horizon 
tally and laterally outWard from an area on one side of the 
tooth. The Wing structure is preferably formed integral With 
the remainder of the digging tooth and has generally hori 
Zontal upper and loWer surfaces. In one form, the upper and 
loWer surfaces of the Wing structure are disposed betWeen 
and in other than planar relationship relative to the upper and 
loWer surfaces of the digging tooth. The Wing structure has 
a laterally Widened rear portion, a laterally narroWed front 
portion, and an outer edge extending therebetWeen and, for 
a major portion of the length thereof, converges toWard the 
central axis of the tooth so as to provide the digging tooth 
With a Widening ground penetration Zone for facilitating 
penetration of the bucket edge. 

In one form, a major lengthWise portion of the outer edge 
of the Wing structure is con?gured to enhance the ability of 
the Wing to slice through and fracture the ground. Preferably, 
the Wing structure is disposed on the tooth in generally 
symmetrical relation relative to the central axis of the tooth 
Whereby permitting the digging tooth to be reversed about 
the central axis. 

In another form, the digging tooth is provided With a 
second Wing structure is projecting generally horizontally 
and laterally outWard from an area on an opposite side of the 
tooth. The second Wing structure has generally horizontal 
upper and loWer surfaces, With the upper and loWer surfaces 
of the second Wing structure being disposed betWeen and in 
other than planar relationship relative to the upper and loWer 
surfaces of the digging tooth. The second Wing structure 
preferably has a rear laterally Widened portion, a laterally 
narroWed front portion, and an outer edge extending ther 
ebetWeen and converging toWard the central axis of said 
tooth Whereby providing the digging tooth With a Widening 
ground penetration Zone for facilitating penetration of the 
transversely extending edge on the digging implement. In a 
most preferred form, the Wing structure extending from 
those areas on opposed sides of the tooth are arranged 
proximately midWay betWeen the upper and loWer surfaces 
of said tooth. 

In a preferred embodiment, the rear end portion of the 
digging tooth is provided With a blind cavity for receiving 
and accommodating a lengthWise section of a nose portion 
of an adapter extending from the bucket edge or lip. In a 
most preferred form, a marginal edge extending about the 
blind cavity provided at the rear end portion of the tooth has 
a generally rhombus-like con?guration for a major length 
Wise portion thereof. In that embodiment Wherein the blind 
cavity has a generally rhombus-like con?guration, the dig 
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ging tooth further de?es a pair of axially aligned bores Which 
each open to the blind cavity and are disposed along an axis 
extending at an angle ranging betWeen about 25° and about 
65° relative to the transverse cutting edge at the forward end 
portion of the tooth. In another form, the laterally Widened 
portion of each Wing extends outWard and forward from the 
rear end portion of the tooth. In still another form, the 
digging tooth further includes opposed surfaces arranged 
Within the blind cavity de?ned by the tooth for adding 
stability to the tooth during a digging operation. 

According to another aspect, there is provided, in com 
bination, a bucket having a forWard edge and a plurality of 
tWo-part digging tooth assemblies connected to the edge in 
side-by-side relation. Each digging tooth assembly includes 
an adapter having a nose portion extending forWard from the 
bucket edge and to Which a replaceable digging tooth is 
secured. Each digging tooth has a forWard end, With an edge 
transversely extending thereacross, a rear end, positioned 
adjacent to the bucket edge and de?ning a blind cavity for 
receiving the nose portion of the adapter, an upper surface 
extending forWard and doWnWardly from the rearWard end 
and toWard the forWard end of said digging tooth, and a 
loWer surface extending forWard and upWardly from the 
rearWard end and toWard the forWard end of the digging 
tooth. Each digging tooth further has Wing structure includ 
ing a pair of Wings extending outWardly in a direction 
generally parallel to the forWard edge on the tooth from an 
area on each side of the tooth proximate midWay betWeen 
the upper and loWer surfaces thereof. Each Wing on the tooth 
has a laterally Widened rear portion and a laterally narroWed 
front portion such that, for a major length thereof, an outer 
edge of each Wing converges toWard the central axis of the 
tooth and diverges relative to the outer edge of a Wing on an 
adjacent tooth. The Wings on each tooth are designed to 
protect the portion of the bucket edge disposed betWeen 
adjacent tooth assemblies against Wear. 

In a preferred form, the rear end portion of the digging 
tooth is con?gured With a blind cavity for receiving and 
accommodating a lengthWise section of a nose portion of an 
adapter extending from the transversely extending edge of 
the digging implement. The blind cavity can have either a 
rhombus-like or a generally rectangular cross-sectional con 
?guration. 

In one embodiment, each tooth also includes a bore 
opening to the blind cavity at the rear end of the tooth for 
accommodating at least a portion of an apparatus used to 
releasably secure the tooth and adapter in operable combi 
nation. In a preferred form, the Wing on each digging tooth 
has upper and loWer generally planar surfaces, and With the 
outer edge of the Wing on each digging tooth having 
angularly converging surfaces to provide each Wing With a 
cutting edge for facilitating ground penetration. 

In most preferred form, one of the generally planar 
surfaces on each Wing of the digging tooth further de?nes an 
open channel or groove arranged in general alignment With 
an axis of the bore de?ned by the tooth for both accommo 
dating and aligning a ?ex-pin of the retaining apparatus With 
said the bore de?ned by the tooth. Moreover, an area of the 
digging tooth, arranged in proximate relation relative to the 
bore, is preferably con?gured to compress a ?ex-pin retain 
ing apparatus as the ?ex-pin is inserted into a position to 
maintain said tooth and adapter in operable combination 
relative to each other. Additionally, an area of the digging 
tooth arranged in proximate relation relative to the bore is 
preferably con?gured to inhibit inadvertent axial shifting of 
the retaining apparatus relative to said adapter or tooth. In 
one form, the generally planar surface of each Wing de?ning 
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6 
the channel is disposed and con?gured to protect a length 
Wise portion of said retaining apparatus extending beyond 
either side of said digging tooth. 

In one design, the tooth of each of digging tooth assembly 
is con?gured such that the blind cavity has a generally 
rhombus-like cross-sectional con?guration. In this tooth 
design, the tooth of each digging tooth assembly de?nes a 
pair of axially aligned bores opening to the tooth cavity and 
disposed along an axis extending at an angle ranging 
betWeen about 250 and about 650 relative to the transversely 
extending edge at the forWard end of the tooth. 

According to another aspect, there is provided a ground 
engaging tooth adapted to be mounted to a digging imple 
ment and having a Wear component arranged rearWardly 
thereof. The ground engaging tooth de?nes a central axis 
and has a forWard end portion, With an edge extending 
transversely thereacross, and a rear end portion. The digging 
tooth further includes upper and loWer angularly diverging 
surfaces having opposed side surfaces therebetWeen. The 
digging tooth further includes a free ended projection 
extending laterally outWardly from each side surface on the 
tooth. Each Wing is preferably formed integral With the 
remainder of the tooth and has upper and loWer planar 
surfaces each extending in a direction generally paralleling 
the cutting edge across the forWard end portion of the tooth. 
In one form, the upper and loWer surfaces of each Wing are 
disposed betWeen and in other than planar relationship 
relative to the upper and loWer surfaces of the digging tooth. 
Moreover, each Wing has a laterally Widened rear portion, a 
laterally narroWed forWard portion, and an outer edge 
extending therebetWeen for providing the tooth With a 
progressively Widening ground fracturing Zone Whereby 
adding signi?cant Wear protection for the edge of the 
implement. 

In a preferred embodiment, the rear end portion of the 
digging tooth is provided With a blind cavity for receiving 
and accommodating a lengthWise section of a nose portion 
of an adapter extending from the bucket edge or lip. In a 
most preferred form, the blind cavity at the rear end portion 
of the tooth has a generally rhombus-like con?guration for 
a major lengthWise portion thereof. The tooth is further 
provided With a free ended projection integrally formed With 
the remainder of the tooth and extending aWay from and 
longitudinally along at least one of the multiple surfaces of 
the tooth betWeen the rear end portion and forWard end 
portion thereof. A rear portion of the projection extends 
aWay from the surface on the tooth from Which it projects a 
greater distance than does a forWard portion such that an 
outer edge of the projection converges from the rear toWard 
the front and toWard the central axis of the tooth such that, 
folloWing initial ground penetration, the outer edge of the 
projection is disposed to initially fracture the ground through 
Which the tooth passes Whereby reducing Wear on the Wear 
component arranged rearWardly of the tWo-piece tooth 
assembly. 

In one form, the projection on the tooth extends aWay 
from the upper surface of the tooth in a direction extending 
generally normal to the edge extending transversely across 
the forWard end of the tooth. In another form, the projection 
is laterally o?fset relative to the upper surface of the tooth 
such that the projection is disposed closer to one side surface 
of the tooth than the other. In still another form, the 
projection extends upWardly from and longitudinally along 
an area generally centraliZed betWeen the side surfaces on 
the tooth. Regardless of Where the projection is located on 
the digging tooth, a cutting edge extends along a major 
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portion of the outer extreme of the projection to facilitate 
ground penetration by the projection. 

In yet another embodiment, the rear end portion of the 
digging tooth de?nes a blind cavity opening to a rear of the 
tooth for receiving and accommodating a lengthwise section 
of a nose portion of an adapter extending from a transversely 
extending edge of the digging implement. The blind cavity 
opens to the rear of the digging tooth and, preferably, has a 
generally rhombus-like cross-sectional con?guration for a 
major lengthWise portion thereof. In another form, the blind 
cavity has a cross-sectional pro?le With a rectangular con 
?guration for a major lengthWise portion thereof. 

In another embodiment, the projection has upper and 
loWer generally parallel surfaces extending laterally outWard 
from one side surface on the tooth. The upper and loWer 
surfaces of the projection are preferably disposed betWeen 
and in other than planar relationship relative to the upper and 
loWer surfaces of the digging tooth. In another form, the 
projection extends laterally from one side surface on the 
tooth proximately midWay betWeen the upper and loWer 
surfaces and in a direction generally parallel to the edge 
extending transversely across the forWard end of the tooth. 
To promote the versatility of the ground engaging tooth, the 
projection laterally extending from one side surface of the 
tooth is preferably disposed symmetrically relative to the 
central axis Whereby permitting the tooth to be reversed 
about the central axis. 

In another embodiment, the ground engaging tooth 
includes a second free ended projection designed as a mirror 
image of the other free ended projection. That is, the second 
free ended projection extends from the other side surface on 
the tooth. More speci?cally, such second projection on the 
tooth extends laterally outWardly from the other side and, in 
one form, proximately midWay betWeen the upper and loWer 
surfaces and in a direction generally parallel to the edge 
extending transversely across the forWard end of the tooth. 
In both embodiments, the projection is preferably formed as 
an integral part of the digging tooth. 

Preferably, a rear portion of each projection, extending 
from a respective side surface of the tooth, has generally 
planar surfaces extending generally parallel to the edge at 
the forWard end of the tooth. In a preferred embodiment, the 
ground engaging tooth further de?nes a bore having an axis 
extending generally normal to the central axis. Such bore in 
the tooth opens to the blind cavity de?ned by the tooth for 
accommodating at least a portion of a retaining apparatus 
used to releasably secure the tooth and adapter in operable 
combination relative to each other. 

In one embodiment, one of the generally planar surface on 
each projection de?nes an open channel arranged in general 
alignment With the axis of the bore in the tooth for accom 
modating and aligning the retaining apparatus thereWith. As 
mentioned above, many operators prefer to use a ?ex-pin 
type retainer for operably securing the tooth and adapter in 
operable combination relative to each other. In this regard, 
and in another form, an area of the tooth arranged proximate 
to the bore in the tooth is con?gured to compress the ?ex-pin 
type retaining apparatus as the ?ex-pin of the retaining 
apparatus is inserted into a position to maintain said tooth 
and adapter in operable combination relative to each other. 

In a preferred embodiment, an area of the digging tooth 
arranged in proximate relation relative to the bore in the 
tooth is con?gured to inhibit inadvertent axial shifting of the 
retaining apparatus relative to said adapter or tooth. In that 
form Wherein the projection extends from the side surface of 
the digging tooth, the open channel provided in one of the 
generally planar surfaces of the respective Wing along With 
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8 
the disposition of the generally planar surface de?ning such 
channel on the Wing is con?gured to protect a lengthWise 
portion of the retaining apparatus extending beyond opposed 
sides of the tooth. 
According to still another aspect, there is provided a 

ground engaging tooth adapted to be mounted to a digging 
implement and having a Wear component arranged rear 
Wardly thereof after being mounted on the digging imple 
ment. The digging tooth de?nes a central axis and has a 
forWard end portion, With a transverse cutting edge, and a 
rear end portion con?gured for attachment to the trans 
versely extending edge of the implement. The digging tooth 
further includes upper and loWer angularly diverging sur 
faces With opposed side surfaces disposed therebetWeen. 
The digging tooth is further provided With a ?rst projection 
extending aWay from and longitudinally along at least a 
lengthWise portion of one surface on the tooth. The length 
Wise portion of the projection has a length less than a length 
betWeen the forWard and rearWard ends of the tooth. The 
digging tooth is further provided With a second projection 
extending from the same surface on the tooth rearWard of the 
?rst projection. During operation, the ?rst and second pro 
jections on the tooth combine With each other to advanta 
geously fracture the ground through Which said tooth passes 
Whereby reducing Wear on the Wear component arranged 
rearWardly of the tWo-piece tooth assembly. 

Preferably, the digging tooth is provided, at the rear end 
portion thereof, With a blind cavity opening to the rear of the 
of the tooth for receiving and accommodating a lengthWise 
section of a nose portion of an adapter extending forWard 
from a leading edge of the digging implement. The cavity 
opens to the rear of the tooth and de?nes a generally 
rhombus-like cross-sectional con?guration for a major 
lengthWise portion thereof. In a most preferred embodiment, 
the digging tooth further includes third and fourth projec 
tions extending from another surface on the tooth disposed 
in opposed relation relative to the other digging tooth 
surface from Which the ?rst and second projections extend. 
The third and fourth projections are preferably con?gured as 
mirror images of the ?rst and second projections, respec 
tively. 

According to another aspect, there is provided an elon 
gated digging tooth for a tWo-piece digging tooth assembly 
adapted to be secured to a transversely extending edge of a 
bucket or the like. The digging tooth de?nes a central axis 
and has a front end, With a cutting edge transversely extend 
ing thereacross, and a rear end With a blind cavity opening 
thereto for receiving and accommodating a nose portion of 
an adapter extending forWard from the transversely extend 
ing edge of the bucket. The tooth and said adapter each 
de?ne a bore Which are arranged in registry With one another 
after said digging tooth and adapter are conjoined so as to 
alloW a retaining apparatus to pass at least partially through 
the bores Whereby maintaining the tooth and adapter in 
operable combination With each other. The bore de?ned by 
the tooth de?nes an axis extending generally normal to the 
central axis of the tooth, With the digging tooth further 
including an upper surface extending forWard and doWn 
Wardly from the rear end and toWard the cutting edge of the 
digging tooth, and a loWer surface extending forWard and 
upWardly from the rear end and toWard the cutting edge of 
the digging tooth. The digging tooth further includes a 
generally horiZontal projection extending laterally outWard 
from an area on one side of the tooth. The projection has 
generally parallel and horiZontal upper and loWer surfaces 
disposed betWeen and in other than planar relationship 
relative to the upper and loWer surfaces of the digging tooth, 
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With the projection having a laterally widened rear portion, 
disposed forward of the axis de?ned by the bore in the tooth 
and an outer edge extending forWard from the laterally 
Widened rear portion of the projection and converging 
toWard the central axis of said tooth Whereby providing said 
digging tooth With a progressively Widening ground pen 
etration Zone for facilitating penetration of the bucket edge. 

In a preferred form, the projection is integrally formed as 
part of and With the remainder of the tooth. Moreover, the 
tooth is preferably con?gured such that a marginal edge 
extending about the cavity opening to the rear of the tooth 
has a generally rectangular-like cross-sectional con?gura 
tion. In a preferred embodiment, the projection is arranged 
on the tooth in generally symmetrical relation relative to the 
central axis Whereby permitting said tooth to be reversed 
about the central axis. In a most preferred form, the projec 
tion laterally extends outWardly from one side surface on the 
tooth proximately midWay betWeen the upper and loWer 
surfaces and in a direction generally parallel to the cutting 
edge extending transversely across the front end of the tooth. 

According to still another aspect, there is provided an 
elongated digging tooth for a tWo-piece digging tooth 
assembly adapted to be secured to a transversely extending 
edge of a bucket or the like. The digging tooth de?nes a 
central axis and has a front end, With a cutting edge 
transversely extending thereacross, a rear end having a blind 
cavity opening thereto for receiving and accommodating a 
nose portion of an adapter extending forWard from the 
transversely extending edge of the bucket. The tooth and 
adapter each de?ne a bore Which are arranged in registry 
With one another after the digging tooth and adapter are 
conjoined so as to alloW a retaining apparatus to pass at least 
partially through the bores Whereby maintaining said tooth 
and adapter in operable combination With each other. The 
bore in the tooth de?nes an axis extending generally normal 
to the central axis of the tooth. The digging tooth further 
including an upper surface extending forWard and doWn 
Wardly from the rear end and toWard the cutting edge of said 
digging tooth, and a loWer surface extending forWard and 
upWardly from the rearWard end and toWard the cutting edge 
of the digging tooth. The digging tooth further includes a 
generally horiZontal projection extending laterally outWard 
from an area on one side of the tooth, With the projection 
having upper and loWer surfaces preferably disposed 
betWeen and in other than planar relationship relative to the 
upper and loWer surfaces of the digging tooth. The projec 
tion on the tooth is disposed rearWard of the axis de?ned by 
the bore in the tooth and the rear end of said tooth Whereby 
providing the digging tooth With a progressively Widening 
ground penetration Zone for facilitating penetration of the 
bucket edge. 

Preferably, the projection is integrally formed as part of 
and With the remainder of the tooth. In one form, the 
projection on the tooth has at least one vertically angled 
forWard facing surface for enhancing the ability of the 
projection to fracture the ground in advance of and thereby 
protect the transversely extending edge of the bucket against 
Wear. In one form, the projection is arranged on the tooth in 
generally symmetrical relation relative to said central axis 
Whereby permitting the tooth to be reversed about said 
central axis. In a most preferred form, the projection later 
ally extends outWardly from one side surface on the tooth 
proximately midWay betWeen said upper and loWer surfaces 
and in a direction generally parallel to the cutting edge 
extending transversely across the front end of the tooth. 
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10 
A primary object of the present invention is to provide a 

Winged digging tooth Which Will provide the bucket of the 
above general type signi?cant resistence to Wear at an 
economical cost. 

Another feature of the present invention relates to the 
provision of a digging tooth Which shall enhance bucket 
ground penetration capabilities While concomitantly protect 
ing a bucket edge against Wear in even highly compacted 
and/or rocky soil environments. 

Another feature of the present invention relates to pro 
viding a bucket With a neW and preferably sharpened cutting 
edge each time the digging teeth are replaced. 

Another object of the present invention is to provide a 
Winged digging tooth con?gured to shield those components 
disposed rearWardly of the digging tooth against Wear. 

Another object of the invention is to provide a Winged 
digging tooth extending forWard from a bucket edge 
Whereby taking the brunt of the initial digging force While 
providing a gradually Widening ground penetration Zone to 
facilitate ground penetration of the bucket edge. 

Still another feature of the present invention relates to 
providing a ground engaging tooth which offers loW cost 
replaceable protection to a bucket edge of any desired 
dimensions While also increasing bucket capacity. 

Yet another feature of the present invention relates to the 
provision of numerous digging tooth assemblies laterally 
spaced in side-by-side relation across an edge of an earth 
moving bucket and Wherein each digging tooth assembly 
includes an adapter With a replaceable digging tooth extend 
ing therefrom, and Wherein the digging teeth, in combination 
With each other, protect and form a sWept back, sharpened 
edge extending forward of and extending across the edge of 
the earth moving bucket. 

Still another feature of the present invention relates to a 
digging tooth having Wing structure Which is con?gured to 
cradle, support and guide a retaining apparatus relative to an 
opening in the tooth through Which the retaining apparatus 
lengthWise passes. 

Still another feature of the present invention relates to a 
digging tooth Which is con?gured to compress a ?ex-pin 
type retaining apparatus prior to insertion of the retaining 
apparatus into retaining apparatus receiving bore of an 
adapter forming part of a tWo-part digging tooth system. 

Yet another feature of the present invention relates to a 
digging tooth Which is con?gured to protect opposed ends of 
a retaining apparatus extending beyond the outer surfaces on 
the digging tooth. 

Another feature of the present invention relates to a 
digging tooth Which, folloWing complete insertion of the 
retaining apparatus thereinto, is preferably designed and 
con?gured to inhibit inadvertent shifting of the retaining 
apparatus relative to the digging tooth or adapter. 

These and other numerous objects aims and advantages of 
the present invention Will become readily apparent from the 
folloWing detailed description and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is fragmentary top plan vieW of a bucket edge With 
a series of digging tooth assemblies, embodying principals 
of the present invention, attached thereto; 

FIG. 2 is a sectional vieW taken along line 2i2 of FIG. 
1; 

FIG. 3 is a sectional vieW taken along line 3i3 of FIG. 
1; 

FIG. 4 is a perspective vieW of a digging tooth embodying 
principals of the present invention; 
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FIG. 5 is a side elevational vieW of one form of retaining 
apparatus used in combination With the present invention; 

FIG. 6 is a fragmentary sectional vieW taken along line 
6i6 of FIG. 3; 

FIG. 7 is a sectional vieW taken along line 7i7 of FIG. 
1; 

FIG. 8 is a top plan vieW of an alternative form of the 
present invention; 

FIG. 9 is a side vieW of that embodiment of the invention 
illustrated in FIG. 8; 

FIG. 10 is a rear vieW of that embodiment of the invention 
illustrated in FIG. 8; 

FIG. 11 is a sectional vieW taken along line Hill of 
FIG. 10; 

FIG. 12 is an enlarged sectional vieW of the encircled area 
of FIG. 11 shoWing one form of retaining apparatus for 
insertion into operable association With the digging tooth; 

FIG. 13 is an enlarged vieW similar to FIG. 12 shoWing 
the retaining apparatus inserted further into operable asso 
ciation With the digging tooth; 

FIG. 14 is an enlarged vieW similar to FIGS. 12 and 13 
shoWing progressive insertion of the retaining apparatus into 
further operable association With the digging tooth; 

FIG. 15 is an enlarged vieW of a corresponding but 
opposite side of the digging tooth folloWing the retaining 
apparatus being arranged in operable association With the 
digging tooth; 

FIG. 16 is a fragmentary side elevational vieW of the 
digging tooth illustrated in FIG. 8 and having the retaining 
apparatus arranged in operable association thereWith; 

FIG. 17 is a top plan vieW of another embodiment of the 
present invention; 

FIG. 18 is a rear vieW of that embodiment of the invention 
illustrated in FIG. 17; 

FIG. 19 is a side elevational vieW of yet another embodi 
ment of the present invention; 

FIG. 20 is a rear vieW of that embodiment of the invention 
illustrated in FIG. 19; 

FIG. 21 is a side elevational vieW of still another embodi 
ment of the present invention; 

FIG. 22 is a top plan vieW of that embodiment of the 
invention illustrated in FIG. 22; 

FIG. 23 is a sectional vieW taken along line 23i23 of 
FIG. 21; 

FIG. 24 is a top plan vieW of another embodiment of the 
present invention; 

FIG. 25 is a sectional vieW taken along line 25i25 of 
FIG. 24; 

FIG. 26 is a top plan vieW of another embodiment of the 
present invention; 

FIG. 27 is a sectional vieW taken along line 27i27 of 
FIG. 26; 

FIG. 28 is a top plan vieW of another embodiment of the 
present invention; 

FIG. 29 is a sectional vieW taken along line 29i29 of 
FIG. 28; 

FIG. 30 is a fragmentary side elavational vieW of that 
embodiment of then invention illustrated in FIG. 28; 

FIG. 31 is a perspective vieW of another form of present 
invention; and 

FIG. 32 is a side elevational vieW of that embodiment of 
the invention illustrated in FIG. 31. 
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DETAILED DESCRIPTION OF THE 

INVENTION 

The present invention is susceptible of embodiment in 
multiple forms and there is shoWn in the draWings and Will 
hereinafter be described various embodiments of the inven 
tion, With the understanding the present disclosure sets forth 
exempli?cations of the invention Which are not intended to 
limit the invention to the speci?c embodiments illustrated 
and described. 

Referring noW to the draWings, Wherein like reference 
numerals indicate like parts throughout the several vieWs, 
there is shoWn a ground engaging implement, such as a 
bucket or the like, generally indicated by numeral 10, With 
a series of digging tooth assemblies 12 arranged in side-by 
side relation relative to each other. Bucket 10 is of the type 
commonly arranged in combination With a backhoe, front 
loader, excavator or related earth Working implement. As 
shoWn, bucket 10 includes a base edge or lip 14 extending 
across and typically Welded to the remainder of the bucket 
10. As Will be appreciated, the leading bucket edge or lip 14 
is usually of one-piece construction and can have varying 
lengths depending upon the particular application. 

Each digging tooth assembly 12 extends forWard from the 
bucket edge 14 to fracture, penetrate, and trench the ground 
material in advance of and thereby promote penetration of 
the bucket edge 14 into the ground. Typically, and With the 
exception of the digging tooth assemblies disposed toWard 
opposite comers of the bucket 10, the majority of tooth 
assemblies 12 are of similar construction relative to each 
other. Accordingly, only one digging tooth assembly 12 Will 
be discussed in detail. As shoWn in FIG. 2, each digging 
tooth assembly 12 is preferably con?gured as a tWo-part 
system including an adapter 20 and a replaceable point or 
digging tooth 22. The adapter 20 and digging tooth 22 are 
releasably maintained in operable combination relative to 
each other by a suitable retaining apparatus 24. 

Adapter 20 is preferably of one-piece construction and 
has an elongated free ended con?guration. More speci?cally, 
adapter 20 includes a base portion 26 and a nose portion 28. 
Base portion 26 is con?gured for suitable attachment to the 
bucket edge 14 With nose portion 28 extending forWard 
therefrom. It is not uncommon in the industry to attach the 
adapter base portion 26 to the bucket edge 14 as by Welding. 
As shoWn in FIG. 3, the adapter nose portion 28 de?nes a 
throughbore or hole 29 provided toWard one end thereof. 

Each digging tooth 22 has an elongated generally Wedge 
shaped con?guration including a ?rst or upper surface 30 
and a second or loWer surface 32 (FIG. 2). As shoWn in FIG. 
2, the upper surface 30 of tooth 22 extends forWard and 
doWnWardly from a rear or mounting end 34 toWard the 
forWard end 36 of the tooth 22. The loWer surface 32 of tooth 
22 extends forWard and upWardly from the rear mounting 
end 34 toWard the forWard end 36 of the tooth 22. In the 
illustrated embodiment, the rear mounting end 34 and for 
Ward end 36 of tooth 22 are axially aligned along a longi 
tudinal centerline 38 of the tooth 22. 

As shoWn in FIG. 3, the ground engaging or digging tooth 
22 further includes a pair of laterally spaced side surfaces 42 
and 44. Moreover, and as shoWn in FIGS. 1 and 4, each 
digging tooth 22 de?nes a cutting or ground penetrating 
edge 46 extending transversely across the forWard end 36 of 
the tooth 22. Returning to FIG. 3, to alloW the replaceable 
digging tooth 22 to be mounted in operable combination 
With adapter 20, a blind cavity or socket 50 is de?ned by and 
opens to the rear end 34 of each ground engaging tooth 22. 






























